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Process 



^poZ. have a number of uses IndudU^ In vivo Imaging techniques such as pos*on 

emission tomography. 

, Posmon emission tomography (PET) Is a non-invasive i^al"^ 

soatiai and temporal resoluUon and allows quantrfication of «™«[^""'?'*™°^ 
hSuss -fhe technique Involves the use of radiotracers labelled vrth positron emrttms 
SudSi rrpen* measurement of parame.». regarding the physK,logy or 
biochemistry of a variety of living tissues. 

' compounds can be iabeii*! with pos^on or gamma 

commonly used pos^n 2 and io mi 1 1« 

rrrirr:s.r::^"r«o aid^i^^^^^^ -e - be use 

0 Xst"^l*n and require the devdopmen. of specific s,n««tio procedures. 

"C rT,^20 4mln) is an Important neutren-deHdent radionuclide for PET because it can 
s^bSe jTcUd»acL carbon '•^ !>^^:^ ^^^^^'^^.^'Z 

. -rrfo rSi^u-^ ;r:r.r isr rrpmen. a.. 

handling of new "C labelled precursors. 

"C can be produced In the absence of the nah,rally "=^'^"9 ^f,^"; ,^3 
^ w«h high yields on a small ^on a- ^™, *^ etT 975 a^W^cTet 

30 target gas containing nitrogen (Chnstma^ e^ ai ^76^1artc ^^l^^^ 

^r iQBm In the presence of oxygen trace (e.g. 0.1 A oxygen), ura iaui>/ , „„ 

t^rc^^ dioxide v^hich is suitable for use directly as In the "C>carboxylat,on 
TGlna d^ns (^nomagneshim halldes). ("Clcarbon dioxide can also be 
"JZm^^ St^ radWabened C«ni«. entity such as high specflc 

35 activity I^^Clmethyl iodide. 

An important consideration for radiolabeiilng with carbon-11 j^*^ 

40 tZL limits the application of the resultant radlolabeiled compound as a PET pn.be. 

AS an altamauve method to using ["Clcarbon dioxide for radiolabelling 

roirbon monoxide may be used instead, as it Is less prone to rsotoprc driution wrth 



PB60434P 



atmospheric carbon monoxide (0.1 ppm). Methods for the production of [ Clcarbon 
monoxide by reducing f ^CJcarbon dioxide using reducing metals at high temperatures are 
well known (Gmelins 1972; Clark, et a!.. 1975; Zeisler. et al..1 997). Zinc and molybdenum 
are the most widely used reducing agent for the T^Clcarbon dioxide/carbon monoxide 
conversion. 




However, it is difficult to trap "CO in the small volume of organic solvent in which most of 
the precursors for the production of radiolabelled compounds are soluble. Small volumes 
of solvent are required because this allows easy isolation of the radiolabelled product by 
10 means of preparative HPLC and increases the concentration of the starting materials in 
the reaction mixture, thereby forcing the reaction in the desired direction. I 

In 1978 Roeda. et al., described a method for the production of [^^Clphosgene from 
["C]cart5on monoxide however, its practical use in the production of radiophamiaceuticals 
15 has been very limited due low yields and the lack of suitable equipment and methods to 
efficiently trap and react carbon monoxide. 

Existing methods for the trapping of ["Clcarbon monoxide for the production of 
radiolabelled compounds rely on the use of high pressure or recirculation of [ CJcarbon 
20 monoxide to maintain adequately high levels of ["CJcarbon monoxide in solution 
(Kihiberg et al.. 1999; HosteUer. et al., 2002). This requires the use of dedicated 
automated robotic systems for the handling of ["CJcarbon monoxide and specialised 
equipment 

25 Borane carbonyl (H3BCO) is the immediate precursor to boranocarbonates. such as the 
potassium salt K2[H3BC02l which were reported to release CO in water at elevated 
temperatures In 1967 (Malone et al.. 1967; Malone et al.. 1967a). Although yields of the 
solid air stable K2[H3BC02l. produced from the known methods of B2H6 + CO are good, 
it is not convenient to wori< under pressurised conditions with H3BCO. as it is a pyrophonc 

30 gas (Carter, et al.. 1965; IVIayer. 1971). Alljerto et al.. (2001) found that by prepanng 
H3BCO from commercially available H3B.THF and reacting it in situ with an alcoholic 
solution of potassium hydroxide, K2[H3BC02l could be produced at ambient pressures. 
This result was achieved by controlling the equilibrium of the two-way reaction between 
H3BCO and H3B.THF by selectively condensing the THF out of the reaction. The 

35 resultant K2[H3BC02J was then used as an in situ source of CO in aqueous solution and 
as a reducing agent. 

It has now been found that radiolabelled H3BCO can be used to release radiolabelled 
cartjon monoxide in organic solvents, aqueous solvents and mixtures of organic and 
40 aqueous solvents in order to prepare radiolabelled compounds without the need for high 
pressure autoclaves or recirculation units. 
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Accordingly, in a first aspect the invention provides a process for the preparation of 
^d'Sed H3BCO comprising contacHng H3B In a suitable solvent wrth cartoon 
monoxide, characterised In that the carbon monoxide Is radiolabeled. 

Radlolabelled H3BCO may be prepared by the reaction of borane (H3B) in a suitable 
solvent radlolabelled carbon monoxide. Suitable solvente for this '^f ^^j^^^^^ 
which solubiiize H3B and allow tt to coordinate with free electron pairs of the oxyg^Mor 
example tetrahydrofuran (THF) and ethers such as diethyl ether and d.oxane. THF .s 
pS^d as a solvent due to Its physical characteristics of a high boiling pent, a lower 
affinity towards water and Its comparable low price. 

Hydrides of other elements, such as aluminium gallium, indium and thallium hydride would 
also be expected to coordinate with radlolabelled carbon monoxide. However the 
Instability of aluminium hydride In solvents suitable for this reaction means that rf an 
aluminium compound were to be used it would preferably be compounds such as AICI3 m 
THF or aluminium tri organyls. 

Free solvent may be removed from the reaction by condensation or other suitable means 
Lc^ as a solid support. This achieves the advantage of shying the equilibnum of the 
reacKon towards Increased production of radlolabelled H3BCO. 

The carbon monoxide used In the reaction may be labelled by any conventional method 
with any of the following isotopes "C. "C. or "O. Preferably «C is used. 

Suitable solvents for use in the process of the invention include ethers such as diethyl 
ether and dioxane. and tetrahydrofuran. Preferably tetrahydrofuran is used. 

in a second aspect the Invention provides the use of radlolabelled H3BCO prepared 
am to the first aspect of the Invention, as a donor of radiolabeled carbon monoxide 
in the manufacture by cartsonylatlon of radlolabelled compounds. 

m practice the second aspect of the Invention may be carried out by using the 
radic^^b^ed ^^^^^^ prepared according to the first aspect of the Invention in a coupling 
"aS^^n as set out In slme 1 below, in which coupling reactions are tyi^f V ---J 
Z v^th a hallde or a triflate (trifluoromethanesutfonate) with a nuc^eophde (^^^^^ 
amine thiol) or a organostannane. a base and a catalyst such as a palladium(0) catalys^ 
r^tlaln esters, anodes, ketones, aldehydes, cart^oxylic thioesters or by rea^ng; "rt^o 
a,mDonent or an azldo derivative to form Isocyanate derivatives or condensing two 
"ulo^hts in presence of selenium to synthesized carbamates, thlocarbamates. 
carbonates and ureas. 

The starting materials and .Bagenls for use In the llret and second as|>ects of the 
hTentlon L available comn««=lally or can be synthesised by weWnown and 
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conventional methods. The reaction conditions used in the formation of non-radiolabelled 
H3BCO can be sourced from Alberto et at.. (2001). other reaction conditions such as the 
radiolabelling of CO and carbonylation reactions are vwell Icnown. 

-5 ["CICO prepared by reduction of rcjCOz with a reducing metal (commonly zinc or 
molybdenum), is trapped using conventional methods such as molecular sieves In liquid 
nitrogen or silica and is then carried into a solution of BHa-THF using an inert gas earner. 
The r^Clborane carbonyl (rcHHsBCO]) complex thus fomned is then canried through to a 
reaction chamber in which it is reacted with suitable components to construct the required 

10 compound using conventional coupling methods. Conventional coupling reaction often 
take place at elevated temperatures and the reaction chamber may be made of matenals 
suitable for use in a microwave (such as glass). 

In order to promote the fomiation of the r^CJborane carbonyl THF is removed from the 
15 reaction, typically by condensation. Coupling reactions are typically earned out reading 
rciborane carbonyl with the appropriate starting materials and reagents as depicted in 
scheme 1. 




4 



PB60434P 



(I) Formation of radioactive * 
BH3CO 



BH3 in solvent 



radioactive 
CO 



(II) Coupling reaction 

(a) when R1 and R2 are aryl, vinyl or alkyi; 

X is I, Br, CI or Otf; and 

YisNH2, NHR,OH. SHor 

Sn{R3)3 (with R3 = alkyl or aryl) 



R1- 



removal of free solvent 



radioactive BH3CO 
>■ 



Pd(0). 



O 



R1.^R2 



^vhen Y is NHj. NHR, OH, SH; when Y Is -Sn(R3)3 
. ZisNH, NR,OorS 



O 



R1 N 



\ 



R1 N = N = N" 



r adioactive BH3CO 
Pd(0), Base 

radioactive BH3CO 
Pd(0). 



R1 N: 



R1 N: 



or (b) when Xand Y are O. N or S 
and Riand R2arB aryl or ati^ 



R1— X— H + H-Y— R2 



BH8"CO 



Se 



R1. 



Schemel 



5 Suitable compounds for radiolabelling by this method are those which contain a carbonyl 
group (some examples are shovwi in Scheme 2). 
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10 



15 



20 



25 



30 



X 




amidesa imIdes r"^*^NR,R2 carboxylic acids R * OH 

Q 



X 



carboxylic thioesters R * SR, carboxylic esters r'^^^or, 



X 



carbonates ro^^ORi Isocyanates R 

^Jk„ ketones r-^ri 



aldehydes R 



.1 



ureas rn*^**^ thiocarbamates RR,N • SR, 

X 

carbamates RR,N^*^OR, 

Scheme 2 

5 Amides and imides can also contain lactams and carfcoxylic esters can also contain 
lactones. 

in a third aspect the invention provides radiolabelled H3BCO prepared in accordance with 
the first aspect of the invention. 



In fourth aspect the invention provides radiolat)elled compounds prepared by 
carbonylation in accordance with the second aspect of the invention. 

Edidepride (A/-((S)-1-Ethyl-pyrrolidin-2-ylmethyl)-3-iodo-5-methoxy-benzamide) . FLB (5- 
bromo-A^((S)-1-ethyl-pyrrolidin-2-ylmethyl)-2.3-dimethoxy-benzamide) and raclopride 
(3,5-dichloro-A^((S)-1-ethyI-pyn-olidin-2-ylmethyI)-2-hydroxy-6-methoxy-benzamide), 
wliich are all dopamine D2 ligands and PK11195 (1-(2-Chloro-phenyI)-isoquinoline-3- 
carboxylic acid), which is a benzodiazepine receptor ligand are commonly used PET 
ligands that contain carbonyl groups that can be labelled with "C[CO]. 

In a fifth aspect the Invention provides use of the radiolabelled compounds according to 
the fourth aspect of the invention in imaging techniques such as positron emission 
tomography, modified single photon emission tomography and autoradiography (classical 
and phosphor imaging plates). 

In a sixth aspect tiie invention provides a composition comprising a radiolabelled 
compound in accordance with the fourth aspect of the invention and a pharmaceutically 
acceptable earner or can-iers, suitable for use in the above mentioned imaging 
techniques. 
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Examples 



Abbreviation list: 
THF: Tetrahydrofuran 
. 5 TEA: Triethylamlne 

DBU: 1,8-Diazabicydo[5.4.0]undec>-7-ene 
TMP: Tetramethylpiperidine 
DMF: Dimethylformamide 

1 0 Synthesis of [^^C]Af-benzyl-benzamicie 

o 



Example 1 
1 5 Preparation of the reaction vial 

Palladium(ll) diacetate (0.5 mg, 0.0022 mmol) and triphenylphosphine (2.9 mg, 0.011 
mmol) were dissolved in 700 pL THF (degassed by bubbling Ng through it for few 
minutes). Then, iodobenzene (1.5 mg, 0.00735 mmol) and benzylamine (1.2 mg, 0.011 
mmol) dissolved in 300 pL THF (degassed by bubbling N2 through it for few minutes) were 
20 added to the solution of palladium complex. TEA (1 .6 pL, 0.0088 mmol) was added, and 
the reaction vial was placed In the reaction-setup in a bath at -78^0. 

Synthesis 

[^^CJCarbon dioxide was produced by the ^'*N(p,a)''''C nuclear reaction using a nitrogen 
25 gas target (containing 1% oxygen) pressurised to 150 psi and bombarded with 16 l\/leV 
protons using the General Electric l\^edical Systems PETtrace 200 cyclotron. Typically, 
the irradiation time was 30 minutes using a 40 pA beam current. After irradiation, 
[^^C]carbon dioxide was trapped and concentrated on 4A molecular sieves. The trapped 
[^^C]C02 was released from molecular sieves in a stream of nitrogen (30 mUmin) by 
30 heating them to 350^C. [^^CJCOa was reduced on-line to f^CJcarbon monoxide after 
passing through a quartz tube filled with zinc granular heated to 400''C. The produced 
f ^CJcarbon monoxide was transferred in our system set-up at 30 mL/min, where it was 
condensed on 4A molecular sieves at -196**C. After 6 min delivery and trapping of the 
f ^C]CO, the radioactive gas was then released at room temperature in a flow of nitrogen 
35 (6 mL/min) to bubble through a BH3.THF solution (1.5 mL of a 1.0 solution) in order to 
make the f ^C]BH3.CO complex. This complex was carried with the flow of nitrogen 
through an empty vial cooled at -60^C to remove the THF, and finally through the reaction 
vial containing the reactants (of. preparation of the reaction vial above) cooled at -78''C. 
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The trapping process took approximately 6 mins (when the radioactivity level measured in 
the reaction vial has reached a maximum). The delivery tubings were then removed and 
the reaction vial heated in an oven at HO'^^C for 10 mins. The cmde product was filtered 
through a 0.45 pm filter and analysed using analytical radio HPLC. 

-5 

Analytical HPLC was performed using a Dionex system (SUMMIT HPLC system), 
equipped with a Dionex HPLC pump (Model P 680A LPG) with a 200 pi injection loop 
connected in series with a Phenomenex Sphereclone 5u ODS(2) column (250 x 4.60 mm, 
5 Mm), a variable Dionex UVA/IS detector (Type UVD 170U/340U) in series with a sodium 
10 iodide radiodetector of in-house design. 

The desired end-product was Identified by co-injection with a non-radioactive reference. 
The given yields of the product are based on the final radioactivity trapped in the reaction 
vial at EOS (End Of Synthesis). 

15 

The analytical HPLC showed the formation of the desired radiolabelled l^^C]N- 
benzylbenzamide in Example 1 in approximately 1.7% ^eld. 

Example 2 

20 The synthesis of [^^CjAZ-benzyl-benzamide was canried out as described in Example 1 
except that the palladium(ll) diacetate (0.5 mg, 0.0022 mmol) and triphenylphosphine (2.9 
mg, 0.011 mmol) were dissolved in 700 pL of a solution of THFiHaO, 4:1 (degassed by 
bubbling N2 through it for few minutes), the iodobenzene (1.5 mg, 0.00735 mmol) and 
benzylamine (1,2 mg, 0.011 mmol) were dissolved in 300 pL of a solution of THFrHaO, 4:1 

25 (degassed by bubbling N2 through it for few minutes). The reaction vial was placed in the 
reaction-setup in a bath at O^^C and after the trapping of the f ^C]BH3.CO the reaction vial 
was heated at 120<'C for 8 mins. The analytical HPLC showed the formation of the desired 
radiolabelled f^CjAZ-benzylbenzamlde In approximately 7% yield. 

30 Example 3 

The synthesis of [^^CjAZ-benzyl-benzamide was carried out as described in Example 1 
except that the palladium(ll) diacetate (0,5 mg. 0.0022 mmol) and triphenylphosphine (2.9 
mg, 0.01 1 mmol) were dissolved in 700 pL of a solution of THF + 2% H2O (degassed by 
bubbling N2 through it for few minutes), the iodobenzene (1,5 mg, 0.00735 mmol) and 
35 benzylamine (1.2 mg, 0.011 mmol) were dissolved in 300 pL of a solution of THF + 2% 
H2O (degassed by bubbling N2 through it for few minutes) and after the trapping of the 
["C]BH3-CO, the reaction vial was heated at 120^C for 8 mins. The analytical HPLC 
showed the formation of the desired [^^C]A/-benzylbenzamide in approximately 30% yield. 

40 Example 4 

The synthesis of [^^C]A/-benzyl-benzamide was earned out as described in Example 1 
except that the palladium(ll) diacetate (0.5 mg, 0.0022 mmol) and triphenylphosphine (2.9 
mg, 0.011 mmol) were dissolved in 700 pL of a solution of THF + 1% H2O (degassed by 
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bubbling N2 through rt for few minutes), the iodobenzene (1.5 mg. 0.00735 mmol) and 
benzylamine (1.2 mg. 0.011 mmol) were dissolved in 300 pL of a solution of THF + 1% 
H2O (degassed by bubbling N2 through it for few minutes) and after the trapping of the 
["C]BH3 CO the reaction vial was heated at 50»C for 8 mins. The analytical HPLC showed 
■5 the fomiatlon of the desired rciW-benzylbenzamide in approximately 17% yield. 
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Examples ^ • 1- • >. 

The synthesis of ["C]A/-benzyl-benzamide was earned out as descnbed in Example 4 
except that after the trapping of the r^qBHa-CO. the reaction vial was heated at 70°C for 
8 mins. The analytical HPLC showed the fomiation of the desired [ C]N- 
benzylbenzamide in approximately 47% yield. 



Example 6 ... ^ . ,- , a 

The synthesis of [^^C]W-benzyl-benzamide was earned out as descnbed in Example 4 
15 except that after the trapping of the r^ClBHa.CO, the reaction vial was heated at 85''C for 
8 mins. The analytical HPLC showed the fomiation of the desired [ C]N- 
benzylbenzamide in approximately 47% yield. 

Example? .. ^ • r- , a 

20 The synthesis of ["C]W-benzyl-benzamide was carried out as descnbed in Example 4 
except that after the trapping of the r^ClBHa-CO. the reaction vial was heated at IZO-C for 
8 mins. The analytical HPLC showed the formation of the desired [ C]N- 
benzylbenzamide in approximately 47% yield. 

25 Examples j . ■- , a 

The synthesis of [^^C]N-benzyl-benzamide was carried out as descnbed in Example 4 
except that after the trapping of the ^ C]BH3.CO. the reaction vial was heated at 140»C for 
8 mins. The analytical HPLC showed the fonnation of the desired [ C]N- 
benzylbenzamlde was approximately 28% yield. 



Examples ^ ^ ■ c • c 

The synthesis of ["ClA/-benzyl-benzamide was earned out as descnbed in Example 5 
except that DBU (1.3 pL. 0.0016 mmol) was used instead of TEA. The analytical HPLC 
showed traces of the formation of the desired [^^C]A/-benzylbenzamide. 



Example 10 ... j - e ■ c 

The synthesis of [^^Cl/V-benzyl-benzamide was earned out as descnbed in Example 5 
except that 2.2.6.6-TMP (1.7 pL. 0.009 mmol) was used instead of TEA. The analytical 
HPLC showed the formation of the desired rci/V-benzylbenzamide in approximately 8/0 
40 yield. 



9 



PB60434P 




Example 11 

The synthesis of ["C]A/-benzyl-benzamicie was carried out as described in Example 5 
except that pyridine (0.7 pL, 0.0088 mmol) was used instead of triethylamine and the 
reaction vial was heated from 40 to 80°C for 15 mins. The analytical HPLC showed the 
5 formation of the desired f^Cl/VA-benzylbenzamlde in approximately 28% yield. 

Example 12 

The synthesis of f ^CJAZ-benzyl-benzamide was canied out as described in Example 5 
except that benzylamine (3.6 mg, 0.034 mmol) was used instead of TEA and the reaction 
10 vial was heated 90°C for 8 mIns. The analytical HPLC showed the fomnation of the 
desired p^C]A/-benzylbenzamide in approximately 20% yield. 

Example 13 

The synthesis of [^^ClA/-benzyl-benzamide was carried out as described in Example 4 
1 5 except that the palladium(li) diacetate, triphenylphosphine. iodobenzene and benzylamine 
benzylamine were dissolved in DMF, and after the addition of TEA the reaction vial was 
placed in the reaction-setup in a bath at -50°C. After the trapping of the ["qBHa-CO the 
reaction vial was heated at 90°C for 8 mins. The analytical HPLC showed the formation of 
the desired [^^C]W-benzylbenzamide in approximately 23% yield. 

20 

Example 14 

The synthesis of [^^C]A/-benzyl-benzamide was carried out as described in Example 4 
except that the palladium(II) diacetate, triphenylphosphine, iodobenzene and benzylamine 
benzylamine were dissolved in 1,2-dichIoroethane, and after the addition of TEA the 
25 reaction vial was placed in the reaction-setup in a bath at -20°C. After the trapping of the 
[^^C]BH3.CO the reaction vial was heated at HO'C for 8 mins. The analytical HPLC 
showed the formation of the desired ["C]A/-benzylbenzamide in approximately 12% yield. 

Synthesis of t^^qphthalide 

o 

30 

Example 15 

Tetral<ls(triphenylphosphine)palladlum(0) (1.1 mg, O.gSpmoO was dissolved in 500 \iL of a 
solution of THF + 1% H2O (degassed by bubbling N2 through it for few minutes). Then, a 
mixture of 2-bromobenzyl. alcohol (1.1 mg, 0.006 mmol) and K2CO3 (5 mg. 0.036 mmol) • 
35 were dissolved in 300 pL of THF + 1% H2O (degassed by bubbling N2 through it for few 
minutes) and added to the solution of the palladium complex. The reaction vial was placed 
in the reaction-setup in a bath at -78°C. After the trapping of the r^C]BH3.CO as described 
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in Example 1 . the reaction was heated at lOCC for 4 mins. The analytical HPLC showed 
the formation of the desired f ^CJphthalide in traces. 



Example 16 

- 5 Palladium(ll) diacetate (0.8 mg, 0.0035 mmoO and triphenylphosphine (5 mg, 0.020 mmoO 
were dissolved in 700 \xL of a solution of THF + 1% H2O (degassed by bubbling N2 
through it for few minutes). Then, a mixture of 2-bromobenzyI alcohol (2.2 mg, 0.012 
mmol) and K2CO3 (5 mg, 0.036 mmol) were dissolved in 300 yiL of THF + 1% H2O 
(degassed by bubbling N2 through it for few minutes) and added to the solution of the 

10 palladium complex. The reaction vial was placed in the reaction-setup in a bath at -78°C. 
After the trapping of the ["C]BH3.CO as described in Example 1, the reaction was heated 
at 120°C for 5 mins. The analytical HPLC showed the fomnation of the desired 
["Cjphthalide in traces. 

15 Example 17 

Palladium(ll) diacetate (0.8 mg. 0.0035 mmol) and triphenylphosphine (5 mg, 0.020 mmol) 
were dissolved in 700 pL of a solution of THF (degassed by bubbling N2 through it for few 
minutes). Then, a mixture of 2-bromobenzyl alcohol (2.2 mg, 0.012 mmol) and DBU (2.0 
pL, 0.014 mmol) was dissolved in 300 pL of THF (degassed by bubbling N2 through it for 
20 few minutes) and added to the solution of the palladium complex. The reaction vial was 
placed in the reaction-setup in a bath at -78<'C. After the trapping of the [^^C]BH3.CO as 
described in Example 1, the reaction was heated at 110°C for 5 mins. The analytical 
HPLC showed the fomnation of the desired [^^C]phthalide in traces. 



25 Example 18 

Palladium(ll) diacetate (0.8 mg, 0.0035 mmol) and triphenylphosphine (5 mg, 0.020 mmol) 
were dissolved in 700 pL of a solution of THF (degassed by bubbling N2 through it for few 
minutes). Then, a solution of 2-bromobenzyl alcohol (2.2 mg, 0.012 mmol) in 300 pL of 
THF (degassed by bubbling N2 through it for few minutes) was added to the solution of the 
30 palladium complex. The reaction vial was placed in the reaction-setup in a bath at -78°C. 
After the trapping of the ["C]BH3.CO as described in Example 1. the reaction was heated 
at 120°C for 5 mins. The analytical HPLC showed the fomnation of the desired 
["CJphthalide in approximately 40% yield. 



35 Example 19 

Palladium(ll) diacetate (0.5 mg, 0.0022 mmol) and triphenylphosphine (2.9 mg, 0.011 
mmol) were dissolved in 700 pL of a solution of THF + 1% H2O (degassed by bubbling N2 
through it for few minutes). Then, a mixture of 2-bromobenzyl alcohol (2.2 mg, 0.012 
mmol) and TEA (1.9 pL, 0.014 mmol) were dissolved in 300 pL of THF + 1% H2O 
40 (degassed by bubbling N2 through it for few minutes) and added to the solution of the 
palladium complex. The reaction vial was placed in the reaction-setup in a bath at -78"'C. 
After the trapping of the ["C]BH9.CO as described in Example 1, the reaction was heated 
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at 90**C for 8 mins. .The analytical HPLC showed the formation of the desired 
. ["Clphthallde in approximately 26% yield. 

Example 20 

. 5 Palladium(ll) diacetate (1 .0 mg. 0.0044 mmol) and triphenylphosphine (6 mg. 0.022 mmol) 
were dissolved in 700 pL of a solution of THF + 1% H2O (degassed by bubbling N2 
through it for few minutes). Then, a mixture of 2-brornobenzyl alcohol (2.2 mg, 0.012 
mmol) and TEA (1.9 \iL, 0.014 mmol) were dissolved in 300 |jL of THF + 1% H2O 
(degassed by bubbling N2 through it for few minutes) and added to the solution of the 

10 palladium complex. The reacUon vial was placed in the reaction-setup in a bath at -78»C. 
After the trapping of the ["ClBHa.CO as described in Example 1, the reaction was heated 
at 90°C for 8 mins. The analytical HPLC showed the fomnation of the desired 
["C]phthallde in approximately 20% yield. 
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Claims 




1 . A process for the preparation of radiolabelled H3BCO comprising contacting H3B in 
a suitable solvent with carbon monoxide, characterised in that the carbon monoxide is 

' 5 radiolabelled. 

2. A process according to claim 1, wherein production of H3BCO is promoted by 
removal of free solvent from the mixture. 

10 3. A process according to claim 2, wherein removal of free solvent from the mixture Is 
achieved by condensation. 

4, A process according to any one of claims 1 to 3, wherein a suitable solvent is 
selected from any ether or tetrahydrof uran. 



5. A process according to any on of claims 1 to 4, wherein a suitable solvent is 
selected from diethyl ether, dioxane ortetrahydrofuran. 



6. A process according to any on of claims 1 to 5, wherein a suitable solvent is 
20 tetrahydrofuran. 

7. A process according to any one of claims 1 to 6, wherein the carbon monoxide is 
radiolabelled with ^'C, '»^C, '^C or ^^O. 

25 8. A process according to claim 7, wherein the radiolabel is '*'*C. 

9. A process for preparing radiolabelled compounds by carbonylation using 
radiolabelled H3BCO prepared according to any one of claims 1 to 8 as a donor of 
radiolabelled carbon monoxide. 

30 

10. A radiolabelled compound prepared using a process according to claim 9. 

1 1 . Use of a radiolabelled compound according to claim 10 In imaging techniques. 

35 12. Use according to claim 1 1 , wherein the imaging technique Is selected from postron 
emission tomography, modified single photon emission tomography or autoradiography. 

13. Use according to claim 1 1 . wherein the imaging technique is selected from postron 
emission tomography. 



15. A product of a process according to any one of claims 1 to 9. 

16. A composition comprising a radiolabelled compound according to claim 10. 
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